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(54) Semiconductor packaging 



(57) A tape having implantable conductive lands, 
which realizes a new structure in which an organic rigid 
substrate is removed from a semiconductor package in 
a semiconductor packaging process, and a method for 
manufacturing the tape are provided. The tape includes 
a tape film 1 1 0, which can be detached from a semicon- 
ductor package after an encapsulation process and 
serves as a general rigid substrate until the encapsula- 
tion process is completed, and implantable conductive 
lands 112, 1 14adheringtothetapefilm. Thetape having 



the implantable conductive lands may be manufactured 
by laminating a foil for the implantable conductive lands 
on the tape film and performing photolithography, by 
printing the implantable conductive lands on the tape 
film, by attaching the implantable conductive lands that 
are individually made in advance on the tape film and 
performing lamination, by depositing and patterning a 
material layer for the implantable conductive lands on 
the tape film, or by forming seed layers on the tape film 
and performing electroplating. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to assembly of a 
semiconductor package, and more particularly, to a tape 
having implantable conductive lands which is substitut- 
ed for a rigid substrate during processes for manufac- 
turing a semiconductor package such as a ball grid array 
(BGA) type package, and a method for manufacturing 
the same. 

2. Description of the Related Art 

[0002] Recently, electron ic products such as personal 
computers, cellular phones and camcorders become 
smaller in size and larger in processing capacity. Ac- 
cordingly, a semiconductor package which is small in 
size, large in capacity and compliant with a fast process- 
ing speed is fully required. Therefore, semiconductor 
packages have been transformed from an insertional 
mounting type including a dual in-line (DIP) package into 
a surface mounting type including a thin small out-line 
package (TSOP), a thin quad flat package (TQFP) and 
a ball grid array (BGA). 

[0003] The BGA, among the surface mounting types, 
has attracted considerable attention since it allows the 
size and the weight of a semiconductor package to be 
greatly reduced and relatively high quality and reliability 
to be achieved among chip scale packages (CSPs). 
[0004] Recently, most semiconductor manufacturing 
companies have developed CSPs and published devel- 
oped CSPs by unique names. However, the structures 
of the CSPs are very similar to one another. A BGA type 
package is a sort of CSP. Every conventional BGA pack- 
age uses a rigid substrate formed of, for example, poly- 
imide, bismaleimide triazine (BT) resin orFR-4, instead 
of using a lead frames, as the body of a semiconductor 
package. Here, the FR-4 is a resin produced by hard- 
ening polymer referred to as dicyandiamide, generated 
as an intermediate of a melamine compound. 
[0005] In the rigid substrate, circuit patterns are or- 
ganically patterned on the front and rear surfaces of an 
insulation substrate such as polyimide. The circuit pat- 
terns are firmly stuck to the insulation substrate with a 
phenol-based two-side adhesive having an excellent 
adhesive strength, or a polyimide-based one-side adhe- 
sive. The rigid substrate has via-holes formed by pierc- 
ing the insulation substrate for the interconnection be- 
tween the circuit patterns, and also includes a solder 
mask formed of an insulation material for facilitating wire 
bonding, attachment of external connecting terminals 
and protection from external damage. Typical BGA 
packages use solder balls or solder bumps as external 
connecting terminals, instead of using leads. 
[0006] Such a rigid substrate remains within a semi- 



conductor package as a part thereof after completion of 
assembly of the semiconductor package, so it is an ob- 
stacle in minimizing the thickness of the semiconductor 
package. Once in a while, a rigid substrate is eliminated 
5 in assembling an improved semiconductor package 
among the CSPs. However, this case has many difficul- 
ties in performing wire bonding, encapsulation and at- 
tachment of external connecting terminals. 
[0007] FIG. 1 is a sectional view of a typical BGA 
package using a rigid substrate instead of a lead frame. 
The structure of a conventional BGA package will be de- 
scribed focusing on the manufacturing processes there- 
of. 

[0008] Referring to FIG. 1 , a wafer is cut into individual 
chips in a sawing process, and thus a chip 2 is prepared 
for a BGA package. The chip 2 is bonded to a rigid sub- 
strate 1 0 with an epoxy 4 in a die attach process. Bond 
pads (not shown) of the chip 2 are connected to bond 
fingers on the rigid substrate 1 0 through gold wires 6 in 
a wire bonding process. 

[0009] Here, circuit patterns 1 2 are organically formed 
on the rigid substrate 10. The circuit patterns 1 2 formed 
on the front surface of the rigid substrate 10 are con- 
nected to circuit patterns such as solder ball pads 20 
formed on the rear surface of the rigid substrate 10 
through via-holes 1 6. Solder masks 1 4 and 14' for pro- 
tecting the circuit patterns 1 2 and for facilitating the at- 
tachment of solder balls, i.e., external connecting termi- 
nals, are formed on the front and rear surfaces, respec- 
tively, of the rigid substrate 10. An insulation substrate 
1 8 constituting the inner portion of the rigid substrate 1 0 
is formed of a BT resin or a plastic resin such as poly- 
imide. 

[001 0] Subsequently, encapsulation for protecting the 
chip 2 and gold wires 6 provided on the front surface of 
the rigid substrate 1 9 is performed using an epoxy mold 
compound 8. Then, solder balls 22 which are external 
connecting terminals are attached to the solder pads 20 
on the bottom of the rigid substrate 1 0. Finally, a strip of 
BGA packages is cut into individual BGA packages in a 
singluation process. 

[0011] However, the rigid substrate used in a semi- 
conductor packaging process according to the conven- 
tional technology has the following problems. 
[0012] Firstly, intermediate connectors such as the 
circuit patterns 1 2 and 20 formed on the top and bottom 
of the rigid substrate 10 and via-holes 16 provided be- 
tween the chip 2 and the external connecting terminals 
22 degrade the electrical performance of a BGA pack- 
age. 

[001 3] Secondarily, the insulation substrate 1 8 consti- 
tuting the rigid substrate 1 0 remains within a BGA pack- 
age after the completion of assembly of the BGA pack- 
age, which limits the reduction of the thickness of a sem- 
iconductor package. In other words, there is a limitation 
in reducing the thickness of a semiconductor package. 
[0014] Thirdly, since a process for forming the solder 
masks 14 and 14' is required to ensure the insulation 
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between the circuit patterns 12, the manufacturing is 
complicated. 

[0015] Finally, the rigid substrate 1 0 is very elaborate, 
so it is very difficult to manufacture it and its price is very 
high. Therefore, the cost for assembling a BGA package 
is high. 

SUMMARY OF THE INVENTION 

[0016] To solve the above problems, it is an object of 
the present invention to provide a tape having implant- 
able conductive lands, which can be used instead of a 
rigid substrate during a semiconductor packaging proc- 
ess and does not remain within a semiconductor pack- 
age after the assembly of the semiconductor package. 
[0017] It is another object of the present invention to 
provide a method for manufacturing the tape having im- 
plantable conductive lands for a semiconductor packag- 
ing process. 

[0018] Accordingly, to achieve the first object of the 
invention, there is provided a tape for a semiconductor 
packaging process, including a tape film which can be 
detached from a semiconductor package after an en- 
capsulation process and serves as a lead frame or a 
substrate until the encapsulation process is completed, 
in manufacturing the semiconductor package; and im- 
plantable conductive lands adhering to the tape film and 
each having a first surface and a second surface facing 
each other, wherein the first surface is attached to the 
tape film and connected to an external connecting ter- 
minal of the semiconductor package, and the second 
surface adheres to an epoxy mold compound, and wire 
bonding is performed on the second surface. 
[0019] The tape film includes a tape body in a lower 
portion and an adhesive layer formed on the tape body. 
A surface treatment layer is preferably formed on the 
second surface of each implantable conductive land. 
[0020] The tape film is formed of a material which 
does not chemically react with other materials and is not 
transformed by heat and pressure during the manufac- 
ture of the semiconductor package. The tape film may 
be formed of polymer, paper, metal or a compound in- 
cluding at least one of them. 

[0021] The adhesive layer may be formed of an ad- 
hesive such as a silicone-resin based adhesive facilitat- 
ing detachment of the tape film from the implantable 
conductive lands. 

[0022] The implantable conductive lands are prefera- 
bly formed of copper or an alloy including copper, and 
the preferred surface treatment layer is a material layer 
allowing wire bonding. 

[0023] To achieve the second object of the invention, 
there is provided a method for manufacturing a tape 
having implantable conductive lands for a semiconduc- 
tor packaging process. The method includes the steps 
of preparing a tape film serving as a lead frame or a sub- 
strate until an encapsulation process is completed, the 
tape film not being contained within a semiconductor 



package; and forming the implantable conductive lands 
on the tape film. 

[0024] The tape film includes a tape body and an ad- 
hesive layer, and the adhesive layer is formed of silicone 

5 resin-based paste. 

[0025] In one embodiment, the step of forming the im- 
plantable conductive lands includes the sub-steps of 
laminating a copper foil on the tape film, forming a first 
photo mask pattern on the copper foil, performing sur- 

10 face treatment for wire bonding on opening areas of the 
first photo mask pattern, removing the first photo mask 
pattern and forming a second photo mask pattern, and 
performing an etching process using the second photo 
mask pattern so that only the implantable conductive 

15 lands can remain on the tape film. 

[0026] In another embodiment, the step of forming the 
implantable conductive lands includes the sub-steps of 
printing the implantable conductive lands on the tape 
film, and performing surface treatment for wire bonding 

20 on the printed implantable conductive lands. 

[0027] In still another embodiment, the step of forming 
the implantable conductive lands includesthe sub-steps 
of picking and placing the implantable conductive lands 
that are made in the outside on the tape film in advance, 

25 and laminating the tape film and the implantable con- 
ductive lands. 

[0028] In yet another embodiment, the step of forming 
the implantable conductive lands includes the steps of 
depositing a material layer for the implantable conduc- 
30 tive lands on the tape film, and patterning the material 
layer. 

[0029] In still yet another embodiment, the step of 
forming the implantable conductive lands includes the 
sub-steps of forming seed layers for the implantable 
35 conductive lands on the tape film, and performing elec- 
troplating using the seed layers. 

[0030] According to the present invention, a tape hav- 
ing implantable conductive lands is used instead of us- 
ing a rigid substrate, thereby improving the electrical 

40 performance of a semiconductor package and reducing 
the thickness of the semiconductor package. Since the 
expensive rigid substrate is not used, the manufacturing 
cost can be reduced, and easy and simplified manufac- 
turing can be realized. Since the path of heat radiation 

45 is shortened, the heat conducting characteristics can be 
improved. Since an electric circuit can be kept short, the 
electrical characteristics can be improved. Also, a stress 
problem caused by different thermal expansive coeffi- 
cients of a rigid substrate and the other parts in a sem- 

50 iconductor package can be restrained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The above objectives and advantages of the 
55 present invention will become more apparent by de- 
scribing in detail preferred embodiments thereof with 
reference to the attached drawings in which: 
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FIG. 1 is a sectional view of a typical ball grid array 
(BGA) package using a rigid substrate instead of a 
lead frame; 

FIG. 2 is a sectional view of a BGA package using 
a tape having implantable conductive lands instead 
of a rigid substrate according to the present inven- 
tion; 

FIG. 3 is a flowchart illustrating the processes of 
manufacturing a semiconductor package using a 
tape having implantable conductive lands accord- 
ing to the present invention; 

FIGS. 4 and 5 are plan views of tapes having im- 
plantable conductive lands according to the present 
invention; 

FIGS. 6 and 7 are plan views of tapes having im- 
plantable conductive lands having a modified shape 
according to the present invention; 
FIG. 8 is a partial sectional view of a tape having 
implantable conductive lands according to the 
present invention; 

FIGS. 9 through 13 are flowcharts illustrating the 
method of manufacturing a tape having implantable 
conductive lands for a semiconductor packaging 
process according to the present invention; and 
FIGS. 14 through 16 are plan views illustrating the 
structure of a tape having implantable conductive 
lands in a strip. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0032] Preferred embodiments of the present inven- 
tion will be described in detail with reference to the at- 
tached drawings. In this specification, the term semicon- 
ductor package is used in the most general sense and 
is not restricted to a particular semiconductor package 
such as a ball grid array (BGA). Also, a tape having im- 
plantable conductive lands is not limited to a particular 
shape. 

[0033] The spirit and essential features of the present 
invention can be realized in different ways than those 
described in the preferred embodiments set forth below. 
For example, in the preferred embodiments of this spec- 
ification, an adhesive layer is formed of asilicone-based 
adhesive, but any material which is not transformed due 
to thermal and chemical reaction during assembly of a 
semiconductor package and allows implantable con- 
ductive lands to be easily detached from a tape body 
can be used. In addition, a tape body is formed of poly- 
imide in the preferred embodiments, but any material 
which is not transformed due to thermal and chemical 
reaction during assembly of a semiconductor package 
can be used. Also, a surface treatment layer is formed 
on one side of an implantable conductive land, but it may 
not be formed if wire bonding is possible without it. 
Therefore, the preferred embodiments will be disclosed 
in descriptive sense only and not for the purpose of lim- 
itation. 



Application of a Tape Having Implantable Conductive 
Lands during a Semiconductor Packaging Process 
according to the Present Invention 

5 [0034] A tape having implantable conductive lands for 
a semiconductor packaging process is applied to the as- 
sembly of a semiconductor package in a completely dif- 
ferent way than in applying a conventional rigid sub- 
strate. How the tape having implantable conductive 

10 lands is applied to the assembly of a semiconductor 
package will be described first with reference to FIGS. 
2 and 3. 

[0035] FIG. 2 is a sectional view of a ball grid array 
(BGA) package using a tape having implantable con- 

15 ductive lands instead of a rigid substrate according to 
the present invention. FIG. 3 is a flowchart illustrating 
the processes of manufacturing a semiconductor pack- 
age using a tape having implantable conductive lands 
according to the present invention. 

20 [0036] The structure of a semiconductor package, for 
example, a BGA package, according to the present in- 
vention will be described focusing on the processes for 
assembling the semiconductor package. In a die attach 
process, a chip 1 00 is attached to a tape film 1 1 0 having 

25 implantable conductive lands thereon using an epoxy 
102. The implantable conductive lands are composed 
of an implantable conductive land 114 serving as a heat 
sink and implantable conductive lands 112 for connec- 
tion of external connecting terminals. 

30 [0037] In a wire bonding process, bond pads (not 
shown) of the chip 1 00 are connected to the implantable 
conductive lands 112 and 114 through gold wires 106. 
Here, a surface treatment for the wire bonding is pref- 
erably performed on a second surface of each of the 

35 implantable conductive lands 1 1 2 and 1 1 4 opposite to a 
first surface thereof on which the tape film 110 is at- 
tached. For the surface treatment, a surface treatment 
layer is formed using a single layer of gold, silver or pal- 
ladium or a compound thereof to facilitate the wire bond- 

40 jng process. 

[0038] After the completion of the wire bonding, the 
resultant structure is encapsulated using an epoxy mold 
compound 104. Here, the second surfaces of the im- 
plantable conductive lands 1 1 2 and 1 1 4 are adhered to 

45 the epoxy mold compound 1 04. Since an adhesive layer 
(132 of FIG. 8) which allows easy detachment is includ- 
ed in the tape film 110, the tape film 1 1 0 can be detached 
in the direction of the arrow and removed from the sem- 
iconductor package after the completion of the encap- 

50 sulation. 

[0039] As a result, the first surfaces of the implantable 
conductive lands 1 1 2 and 1 1 4 are exposed. Solder balls 
which are external connecting terminals may be at- 
tached to the first surfaces. Generally, assembly of sem- 
55 iconductor packages is not performed individually but in 
a strip units, so a singulation process of dividing a strip 
into individual BGA packages is finally performed. 
[0040] Accordingly, a tape having implantable con- 
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ductive lands for a semiconductor packaging process 
serves as a rigid substrate until an encapsulation proc- 
ess, and can then be removed so that the tape can be 
applied to the assembly of semiconductor packages. 
The use of the tape is a completely different concept 
than those of a conventional rigid substrate. 

Structure of a Tape Having Implantable Conductive 
Lands for a Semiconductor Packaging Process 
according to the Present Invention 

[0041] FIGS. 4 and 5 are plan views of tapes having 
implantable conductive lands according to the present 
invention. Referring to FIG. 4, atape having implantable 
conductive lands for a semiconductor packaging proc- 
ess according to the present invention includes a tape 
film 110 and implantable conductive lands 112A. The 
purpose of thetapefilm 11 0 is to serve as a conventional 
rigid substrate during a die attach process, a wire bond- 
ing process and an encapsulation process, and is de- 
tached from a semiconductor package after the encap- 
sulation process. For this purpose, the tape film 110 in- 
cludes an adhesive layer (not shown), which is easily 
detachable, on the surface thereof. Such an adhesive 
layer is conceptually different from a phenol adhesive or 
a polyimide-based adhesive used with a conventional 
rigid substrate. Conventionally, an adhesive is formed 
to have a great adhesive strength to prevent circuit pat- 
terns from being detached from an insulation substrate. 
However, an adhesive layer used in the present inven- 
tion is formed of a silicone-based material which can be 
easily detached and does not leave residue. 
[0042] For the circle-shape implantable conductive 
lands 112A, external connecting terminals may be at- 
tached to first surfaces adhering to the tape film 110, 
and second surfaces are used for wire bonding as in the 
conventional technology. The present invention has on- 
ly implantable conductive lands without having circuit 
patterns used with a conventional rigid substrate. More- 
over, the present invention does not need via-holes 
serving as intermediate connectors between bond pads 
of a chip and external connecting terminals. 
[0043] In the drawing, reference numeral 126 denotes 
an area where a chip is attached. Here, the circle-shape 
implantable conductive lands 112A include implantable 
conductive lands used as heat sinks through which heat 
is radiated outward, and implantable conductive lands 
for connection of external connecting terminals. 
[0044] Unlike FIG. 4, in which the implantable conduc- 
tive lands used as heat sinks and the implantable con- 
ductive lands for connection of external connecting ter- 
minals are formed to have the same structure, in the em- 
bodiment of FIG. 5, asingle implantable conductive land 
1 1 4 for a heat sink which is larger than the total area of 
the heat sinks of FIG. 4 and has a different shape than 
the implantable conductive lands 112A for connection 
of an external connecting terminal is formed, thereby im- 
proving the heat conductivity. Sincethe contact area be- 



tween the rearsurface of a chip and the implantable con- 
ductive land 1 1 4 used as a heat sink is larger where the 
chip is attached, heat radiated from the chip can be more 
effectively removed from the semiconductor package. 

5 [0045] FIGS. 6 and 7 are plan views of tapes having 
implantable conductive lands having a modified shape 
according to the present invention. Unlike FIGS. 4 and 
5 showing circular implantable conductive lands for con- 
nection of external connecting terminals, FIGS. 6 and 7 

10 show rectangular implantable conductive lands 1 1 2B for 
connection of external connecting terminals. The 
shapes of the implantable conductive lands 112B can 
be modified into any shape as long as wire bonding and 
attachment of external connecting terminals can be per- 

15 formed normally. Although a tape having implantable 
conductive lands for assembling a single semiconductor 
package is illustrated in each of FIGS. 4 through 7, a 
strip having a plurality of tapes in rows and columns is 
used during actual manufacturing processes for facili- 

20 tatingthe assembly of a plurality of semiconductor pack- 
ages. It is apparent that the shape of such a strip can 
be modified to be suitable for the equipment used in a 
semiconductor package manufacturing company. 
[0046] FIG. 8 is a partial sectional view of a tape hav- 

25 jng implantable conductive lands according to the 
present invention. Referring to FIG. 8, a tape according 
to the present invention includes a tape film 1 1 0 and im- 
plantable conductive lands 1 1 2 and/or 1 1 4. The tape film 
includes atape body 130 and an adhesive layer 132. 

30 [0047] The tape body 1 30 may be formed of any ma- 
terial which is not easily deformed by heat, and does not 
easily chemically react, and thus is not transformed and 
serves as a conventional lead frame or rigid substrate 
until an encapsulation process is completed during the 

35 assembly of semiconductor packages. Accordingly, a 
single material such as paper, polymer, a metal or a 
compound including one of them may be used. A rep- 
resentative material for the tape body 1 30 is a polyimide 
film among the polymers. The polyimide film maintains 

40 its electrical and mechanical characteristics in a temper- 
ature range of -296°C to 400°C and also has an excel- 
lent chemical resistivity. However, any material which is 
not transformed during the assembly of semiconductor 
packages can be substituted for the polyimide film. 

45 [0048] Since the adhesive layer 1 32 should be easily 
detached from a semiconductor package encapsulated 
with an epoxy mold compound after an encapsulation 
process, it may be formed of any material which is not 
easily transformed during the assembly of the semicon- 

50 ductor package and is easily detached, rather than a 
material having an excellent adhesive strength. Various 
materials can be used for the adhesive layer 1 32, but a 
representative is a silicone-based adhesive. 
[0049] In the implantable conductive land 112, a sur- 

55 face treatment layer 1 42 is formed on a second surface 
of a conductive land body 140 opposite to a first surface 
adhering to the tape film 1 10. The surface treatment lay- 
er 142 is provided for allowing wire bonding on the con- 
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ductive land body 140. Accordingly, the surface treat- 
ment layer 142 may be formed of gold, silver, palladium 
or a compound including at least one of these metals. If 
the wire bonding is possible without the surface treat- 
ment layer 1 42, the surface treatment layer 1 42 may not 
be formed. Here, the conductive land body 140 is 
formed of copper or an alloy including copper. 

Method of Manufacturing a Tape Having Implantable 
Conductive Lands for a Semiconductor Packaging 
Process according to the Present Invention 

[0050] FIGS. 9 through 13 are flowcharts illustrating 
a method of manufacturing a tape having implantable 
conductive lands for a semiconductor packaging proc- 
ess according to the present invention. 

First Embodiment 

[0051] FIG. 9 is a flowchart illustrating a method of 
manufacturing a tape having implantable conductive 
lands for a semiconductor packaging process according 
to a first embodiment of the present invention. Referring 
to FIG. 9, a tape film including an adhesive layer which 
can be easily detached from a semiconductor package 
that is encapsulated with an epoxy mold compound in 
an encapsulation process is prepared. Next, a copper 
foil used as an implantable conductive land body is lam- 
inated on the tape film. A first photo mask pattern ex- 
posing areas for implantable conductive lands is formed 
on the copper foil. A surface treatment is performed on 
the exposed areas to form surface treatment layers al- 
lowing wire bonding. Subsequently, thefirst photo mask 
pattern is removed. Next, a second photo mask pattern 
exposing the remaining portion other than the areas for 
implantable conductive lands is formed on the copper 
foil. An etching process is performed using the second 
photo mask pattern as an etching mask, thereby forming 
implantable conductive lands. 

Second Embodiment 

[0052] FIG. 10 is a flowchart illustrating a method of 
manufacturing a tape having implantable conductive 
lands for a semiconductor packaging process according 
to a second embodiment of the present invention. Re- 
ferring to FIG. 1 0, atapefilm including an adhesive layer 
which can be easily detached from a semiconductor 
package that is encapsulated with an epoxy mold com- 
pound in an encapsulation process is prepared. Next, 
implantable conductive lands are printed on the tape film 
with conductive metal paste. A volatile solvent con- 
tained in the conductive metal paste is removed by a 
curing process. Finally, a surface treatment for wire 
bonding is performed on the printed implantable con- 
ductive land. 



Third Embodiment 

[0053] FIG. 11 is a flowchart illustrating a method of 
manufacturing a tape having implantable conductive 
5 lands for a semiconductor packaging process according 
to athird embodiment of the present invention. Referring 
to FIG. 11 . atapefilm including an adhesive layer which 
can be easily detached from a semiconductor package 
that is encapsulated with an epoxy mold compound in 
10 an encapsulation process is prepared. Unlike the other 
embodiments, implantable conductive lands are not 
formed on the tape film but are formed outside. For ex- 
ample, individual implantable conductive lands are pre- 
pared in advance by performing stamping in a press. 
15 The implantable conductive lands are then placed on 
the tape film using a pick and place machine. After com- 
pletely placing all implantable conductive lands, thetape 
film and the implantable conductive lands are laminated. 
After completing the lamination, surface treatment is 
performed on the second surfaces of the implantable 
conductive lands. If the second surfaces of the implant- 
able conductive lands have been surface-treated out- 
side, the surface treatment can be eliminated. 

Fourth Embodiment 

[0054] FIG. 12 is a flowchart illustrating a method of 
manufacturing a tape having implantable conductive 
lands for a semiconductor packaging process according 
to a fourth embodiment of the present invention. Refer- 
ring to FIG. 12, a tape film including an adhesive layer 
which can be easily detached from a semiconductor 
package that is encapsulated with an epoxy mold com- 
pound in an encapsulation process is prepared. A thin 
film used as an implantable conductive land body is de- 
posited on the tape film using a chemical vapor deposi- 
tion (CVD) method or a physical vapor deposition (PVD) 
method, which are used when a general semiconductor 
chip is manufactured, and is then patterned by photoli- 
thography. Here, the method of depositing and pattern- 
ing the thin film can be modified in various ways. Finally, 
surface treatment is performed on the implantable con- 
ductive lands. 

Fifth Embodiment 

[0055] FIG. 13 is a flowchart illustrating a method of 
manufacturing a tape having implantable conductive 
lands for a semiconductor packaging process according 
to a fifth embodiment of the present invention. Referring 
to FIG. 13, atapefilm including an adhesive layer which 
can be easily detached from a semiconductor package 
that is encapsulated with an epoxy mold compound in 
an encapsulation process is prepared. Next, seed layers 
for implantable conductive lands are formed on the tape 
film using photolithography, generally used when a sem- 
iconductorchip is manufactured. Subsequently, an elec- 
troplating process is performed on the tape film having 
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the seed layers so that the seed layers grow into im- 
plantable conductive lands. Finally, surface treatment 
for wire bonding is performed on the implantable con- 
ductive lands. 

Structure of a Tape Having Implantable Conductive 
Lands in a Strip 

[0056] FIGS. 1 4 through 1 6 are plan views illustrating 
the structure of a tape having implantable conductive 
lands in a strip. A tape having implantable conductive 
lands is formed in a strip when semiconductor packages 
are actually assembled. Various types of strips can be 
formed according to a manufacturer's equipment. One 
embodiment will be described with reference to FIGS. 
14 through 16. 

[0057] FIG. 14 is a schematic plan view illustrating a 
strip of tapes having implantable conductive lands ac- 
cording to an embodiment of the present invention. Re- 
ferring to FIG. 14, four tape strips 150 having implanta- 
ble conductive lands according to the present invention 
are provided on a carrier 1 54 used as a means for con- 
veyance during the manufacture of chip scale packages 
(CSP). The carrier 1 54 is formed of metal or plastic pol- 
ymer. Reference numeral 110 denotes a tape film, ref- 
erence numeral 1 52 denotes an area where implantable 
conductive lands are formed, and reference numeral 
156 denotes holes used for moving the carrier 154. 
[0058] FIG. 15 is a plan view illustrating one of the 
four tape strips 150 shown in FIG. 14. Referring to FIG. 
15, implantable conductive lands 1 1 2 are formed on the 
tape strip 150 such that 25 semiconductor package units 
of five in a row and five in a column can be formed. Ref- 
erence numeral 1 60 denotes positions through which a 
cutting saw blade passes in a singulation process. 
[0059] FIG. 1 6 is an enlarged plan view of the portion 
E of FIG. 1 5. Referring to FIG. 1 6, implantable conduc- 
tive lands 112 for a single semiconductor package are 
shown, and the shape of each implantable conductive 
land 112 can be modified in various ways. As shown in 
circle G illustrating four enlarged implantable conductive 
lands, a surface treatment layer 142 is not formed on 
the entire surface of each implantable conductive land 
1 1 2 but may be formed only on as much area as is nec- 
essary to allow wire bonding. 

[0060] Therefore, the present invention employing a 
tape having implantable conductive lands instead of a 
rigid substrate can achieve the following effects. 
[0061 ] First, the present invention does not require in- 
termediate connectors such as via-holes and circuit pat- 
terns within a semiconductor package, thereby improv- 
ing the electrical performance of the semiconductor 
package. 

[0062] Second, a tape having implantable conductive 
lands according to the present invention does not re- 
main within a semiconductor package after assembling 
processes, thereby reducing the thickness of the semi- 
conductor package. 



[0063] Third, the present invention does not use a 
conventionally used expensive rigid substrate, thereby 
reducing the cost of the manufacture of a semiconductor 
package. 

5 [0064] Fourth, the present invention does not require 
a process of forming via-holes or a solder mask, thereby 
simplifying the manufacture of a tape. 
[0065] Fifth, the path of heat radiating out from the 
semiconductor chip is shortened by using implantable 

10 conductive lands for a heat sink, thereby improving the 
heat radiating ability of a semiconductor package. 
[0066] Sixth, conventionally, differences between 
thermal expansive coefficients of a rigid substrate and 
other peripheral parts included within a semiconductor 

15 package cause a large amount of stress in the semicon- 
ductor package. However, the present invention does 
not include a rigid substrate, thereby solving the above 
problem. 

[0067] Seventh, in a conventional singulation proc- 
20 ess, process defects such as cracks or liftings are 
formed during sawing for dividing a strip into individual 
semiconductor packages when a rigid substrate is multi- 
layered. However, in the present invention using a tape 
having implantable conductive lands, the process de- 
25 fects described above can be prevented, and sawing 
can be easily performed, because only an epoxy mold- 
ing exists in an area which is sawed. Accordingly, the 
manufacturing yield of semiconductor packages can be 
improved. In addition, the rate of consumption of a saw 
30 blade used in the singulation process can be reduced. 
[0068] Eighth, a sawing process or asingluation proc- 
ess can be eliminated depending on the structure of a 
mold. 

[0069] Although the invention has been described 
35 with reference to particular embodiments, it will be ap- 
parentto one of ordinary skill in the art that modifications 
of the described embodiments maybe made without de- 
parting from the spirit and scope of the invention. 

40 

Claims 

1. A tape for a semiconductor packaging process, 
comprising: 

45 

a tape film which can be detached from a sem- 
iconductor package after an encapsulation 
process and serves as a lead frame or a sub- 
strate until the encapsulation process is com- 

50 pleted; and 

implantable conductive lands adhering to the 
tape film and each having a first surface and a 
second surface facing, wherein the first surface 
is attached to the tape film and connected to an 

55 external connecting terminal of the semicon- 

ductor package, and the second surface ad- 
heres to an epoxy mold compound, and wire 
bonding is performed on the second surface. 
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2. The tape of claim 1 , wherein the tape film comprises 
a tape body in a lower portion and an adhesive layer 
formed on the tape body. 

3. The tape of claim 1 , wherein the tape film is formed 
of a material which does not chemically react and 
is not transformed by heat and pressure during the 
manufacture of the semiconductor package. 

4. The tape of claim 2, wherein the tape body is formed 
of one selected from the group consisting of poly- 
mer, paper and metal or a compound including at 
least one of them. 

5. The tape of claim 4, wherein the polymer is polyim- 
ide. 

6. The tape of claim 2, wherein the adhesive layer is 
a silicone-resin based adhesive facilitating detach- 
ment of the tape film from the implantable conduc- 
tive lands. 

7. The tape of claim 1 , wherein the implantable con- 
ductive lands are formed of one selected from the 
group consisting of copper and an alloy including 
copper. 

8. The tape of claim 1 , wherein the second surfaces 
of the implantable conductive lands are surface- 
treated for wire bonding. 

9. The tape of claim 8, wherein the surface treatment 
for the wire bonding is performed by forming a film 
of one selected from the group consisting of gold, 
silver, nickel and palladium or a material including 
one selected from the above group. 

10. The tape of claim 1 , wherein the implantable con- 
ductive lands include implantable conductive lands 
serving as a heat sink at portions connected to the 
bottom of a chip, and implantable conductive lands 
for connection of external connecting terminals. 

11 . A method for manufacturing a tape having implant- 
able conductive lands for a semiconductor packag- 
ing process, the method comprising the steps of: 

preparing a tape film serving as a lead frame or 
a substrate until an encapsulation process is 
completed, the tape film not being contained 
within a semiconductor package; and 
forming the implantable conductive lands on 
the tape film. 

1 2. The method of claim 1 1 , wherein the tape film com- 
prises a tape body and an adhesive layer which can 
be easily detached from a material adhering there- 
to. 



1 3. The method of claim 12, wherein the adhesive layer 
is formed of silicone resin-based paste. 

14. The method of claim 1 1 , wherein the step of forming 
5 the implantable conductive lands comprises the 

sub-steps of: 

laminating a copper foil on the tape film; 
forming a first photo mask pattern on the copper 
10 foil; 

performing surface treatment for wire bonding 
on opening areas of the first photo mask pat- 
tern; 

removing the first photo mask pattern and form- 
15 jng a second photo mask pattern; and 

performing an etching process using the sec- 
ond photo mask pattern so that only the im- 
plantable conductive lands can remain on the 
tape film. 

20 

15. The method of claim 11 , wherein the step of forming 
the implantable conductive lands comprises the 
sub-steps of: 

25 printing the implantable conductive lands on 

the tape film; and 

performing surface treatment for wire bonding 
on the printed implantable conductive lands. 

30 16. The method of claim 15, wherein the implantable 
conductive lands are printed with conductive metal 
paste. 

17. The method of claim 1 1 , wherein the step of forming 
35 the implantable conductive lands comprises the 
sub-steps of: 

forming the implantable conductive lands sep- 
arately from the tape film; 
40 picking and placing the implantable conductive 

lands on the tape film; and 
laminating the tape film and the implantable 
conductive lands. 

45 18. The method of claim 17, wherein one surface of 
each implantable conductive land facing the other 
surface adhering to the tape film has been surface- 
treated for wire bonding. 

50 19. The method of claim 17, further comprising the step 
of performing surface treatment for wire bonding on 
the surfaces of the implantable conductive lands af- 
ter laminating the implantable conductive lands and 
the tape film. 

55 

20. The method of claim 11 , wherein the step of forming 
the implantable conductive lands is performed by 
depositing and patterning a material layerforthe im- 
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plantable conductive lands on the tape film. 

21. The method of claim 20 ; wherein the deposition is 
performed by a chemical vapor deposition (CVD) 
method or a physical vapor deposition (PVD) meth- 5 
od. 

22. The method of claim 20, further comprising the step 
of performing surface treatment for wire bonding on 

the surfaces of the implantable conductive lands af- 10 
ter forming the implantable conductive lands. 

23. The method of claim 1 1 , wherein the step of forming 
the implantable conductive lands comprises the 
sub-steps of: is 

forming seed layers forthe implantable conduc- 
tive lands on the tape film; and 
performing electroplating using the seed lay- 
ers. 20 
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FIG. 3 
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FIG. 6 



□ □□acziacziczicz] 

□ □□□□□□□CD 




CD CD C^QEH3E>^] CD CZD 




□□□□□no 



CD CD CD CD CD CD CD 






CD CD CD 
CDCDCD 



CD CD CD CD 
I II — II — II — I 




□ □□CZIIZDCZICZICD 



1 12B 



110 
-126 



1 12B 



FIG. 7 




□ □□□□□□□[ID 



CZICZI 



I 



I 




I — II — II — I I — II — II — II — II — II — II — I 

CZI □ CD CD CD CD CD 
l — ll — II — II — II — II — II — I 



3 




1 12B 



110 
126 



114 



1 12B 



13 



EP 1 180 792 A1 




FIG. 9 
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FIG. 10 
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FIG. 12 
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FIG. 15 
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